Purification of glycoproteins by selective transport using concanavalin-mediated reverse micellar extraction.
A novel methodology for coupling liquid-liquid extraction with affinity interaction has been developed to selectively and efficiently purify and separate glycoproteins. The basis for the separation is the selective extraction of glycoproteins from an aqueous solution into a reverse micellar organic phase by using concanavalin A (a sugar-binding lectin) as a facilitative carrier. Specifically, horseradish peroxidase (a common glycoprotein) can be bound to concanavalin A in an aqueous phase and then extracted into an AOT-isooctane organic phase with negligible loss in enzyme activity. Virtually no extraction of peroxidase occurs in the absence of concanavalin A. Electron spin resonance studies have shown that the large lectin-glycoprotein complex (96,000 daltons) resides in a nonaqueous environment within the reverse micelle, perhaps at the surfactant, water-pool interface; hence, extraction of the large complex is feasible. The facilitative extraction has been extended to selective transport of peroxidase from a mixture of peroxidase and alkaline phosphatase (a nonglycosylated protein). This results in an efficient separation strategy with a separation factor of 16.